Background: As professionals, family physicians are obliged to remain current on advances and trends in medicine and health care delivery. This is usually achieved through engagement in continuing professional development. Instructional design is a systematic method of development of education and training programs for improved learner performance. ADDIE is an instructional systems design model for building effective education and training in five phases: analysis, design, development, implementation and evaluation. Purpose: The purpose of this study was to introduce a professional development program for primary care physicians using the ADDIE instructional design model. Methods: Program requirements were defined using a needs assessment questionnaire and consultation observations. Interactive sessions were designed and developed based on the analysis results. The sessions were evaluated with interim and final feedback forms, a final problem-based questionnaire, a self-assessment questionnaire, and focus groups. Results: Scores on the final knowledge assessment were lower than expected. However, at least 50% of participants self-reported their learning improvement as "great" for 16 out of 23 topics. Focus group feedback was generally positive but also identified areas for improvement. Conclusion: Applying a structured instructional design model for creating professional development program for physicians is a fruitful, relevant experience in primary healthcare. 1) Continuing professional development (CPD) is an essential method to help physicians maintain and further develop know-* Corresponding author.
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Introduction
Physicians and other team members in primary health care are expected to work with their colleagues independently to provide required services to their patients and their families. Graduation from accredited medical colleges and postgraduate medical residency programs provide the knowledge and skills necessary to enter the profession and practice with patients [1] . As professionals, family physicians are obliged to remain current on advances and trends in medicine and health care delivery [2] . This is usually achieved through engagement in a variety of activities that constitute continuing professional development (CPD) [3] . Professional development, also called staff development, is the process of improving staff capabilities through access to education and training opportunities in the workplace, often provided by an outside organization or by watching others performance on the job [4] . Professional development helps build and maintain staff members' morale and is thought to attract higher quality staff to an organization [5] .
In the medical context, continuing medical education (CME) refers to the same concept, i.e., providing education to maintain and improve professional competency among health care workers [4] . Strategies used to develop CME have been evaluated and often criticized as ineffective for achieving its intended goals [6] [7] . Performance evaluation of health employees, on the other hand, is a mandate of all organizations including hospitals, as well as primary care and community health services for monitoring staff performance, motivation, and professional development. Participation in CPD and CME could be used in performance evaluation, in addition to other work performance indicators such as staff attendance, clinical skills and work-related attitudes. However, most staff evaluation is based on pre-employment agreements, expectations, and/or job definitions [1] .
Instructional design (ID) is a systematic method of development of education and training programs for improved learner performance [8] . Over the last decades, practitioners have developed a number of models for instructional design (ID) [9] . An ID model is a set of main elements and tasks within a representation of real environment, developed to help educators and instructional designers incorporate fundamental elements of ID principles into a manageable process [9] [10] . The ID model is built upon some basic concepts about learning and instruction: firstly, learning takes place within an individual, involving cognitive and motor functions that lead to behavior. Secondly, instruction is the formal act of facilitating learning. One must therefore design the learning experience/instruction in such a manner that it will optimize learning. The development of appropriate ID approaches is one way to optimize learning through the design of the instructional process [8] . Instructional design is the key tool to establish systematic CPD that can ensure professional improvement, credibility and transparency to the community by analyzing, designing, developing, implementing, and evaluating the CPD education program [11] .
Such education programs must provide high quality training built on strategic planning using an effective ID process. The CPD challenge is how to implement an effective program and performance evaluation that is valid, reliable, and practical for primary care physicians based on decisions about what should be expected from the physician, who is already certified, works in solo clinics most of the time, and is expected to manage a variety of patient problems.
Many professional instructional designers have applied the generic ADDIE framework [10] as a standard model for technology-based education. ADDIE is an instructional systems design model that presents a series of iterative steps for building effective education and training in five phases: analysis, design, development, implementation and evaluation.
Purpose
The purpose of this study was to introduce a professional development program for primary care physicians using the ADDIE (Analysis, Design, Development, Implementation, Evaluation) instructional design model to improve primary care physicians' clinical performance.
Methods
The study involved 37 primary care physicians working in the Family and Community Medicine Department of Prince Sultan Medical Military City in Riyadh, Saudi Arabia. This department is one of the largest departments of this medical city and comprises several community centers with different numbers of physicians and target populations. Physicians are ranked in the department according to their background, medical affiliations, and experience in the categories of consultant, senior registrar, registrar, and senior house officer. The last two categories are the ones that constitute the focus of this study.
The analysis phase of the ADDIE model started by dividing 37 doctors into four smaller, mostly equal groups. The main program objective was to improve the approach to patients' clinical management WHAT KIND?, enhance doctor-patient communication skills and support doctors on their decision for investigations and prescribing rationally rationalizing resources?. Before beginning the program, a survey was sent to all participants to inquire about their perceived performance gaps, their main problems during work in the clinics, and their preferred style of learning (Appendix 1). Rounds were scheduled to observe doctors' consultation skills based on a patient consultation observation model (Appendix 2).
For the design, development, and implementation phases, six sessions were conducted over six months with each group on different medical topics. MORE DETAIL ON THESE PHASES? SOME DESCRIPTION?
Before beginning the program, a survey was sent to inquire about doctors' performance gaps, their main problems during working in the clinics, and the style of learning they would prefer. Rounds were scheduled to observe doctors' consultation skills based on a consultation observation model with patients (Appendix 1). The design, development and implementation phases are summarized as follows. Six sessions were conducted over six months with each group on different medical topics .Facilitators of the sessions were chosen from the departments in which consultants and senior trainers had more experience and/or qualifications in dealing with common family medicine problems. The sessions were designed to be interactive and case-based discussions were prepared on the topics listed ( Table 1) .
Cases were discussed in an interactive manner among facilitators and candidates and materials were provided if a topic required reading or preparation ahead of time. Some topics required presentation of slides, others Table 1 . Topics included in the case-based discussions.
 Clinical approach to cardiovascular risk assessment using the ATPIII guidelines and Framingham point scores  Bronchial asthma assessment in children and adults (severity and control)  Use of inhalers and expiratory peak flow meters  Management of dysfunctional uterine bleeding  Management of a woman presenting with amenorrhea  Management of polycystic ovary diseases in the clinics  Management of a child presenting with fever with or without skin rash  Management of a child presenting with abdominal pain  Management of a coughing child  Dealing with parents presenting with a child who is not eating well/ failing to thrive  Children with otitis media and tonsillitis  Describing a skin lesion  Acne vulgaris modalities of management in family medicine  Management of hair loss in men/women  Commonly presenting skin fungal infections in primary care  Referral letter writing  Rationalizing resources  Doctor-patient communication required dummies for examination, and case scenarios with role plays were used to highlight communication issues ( Table 2) .
Facilitators of the sessions were chosen from the departments in which consultants and senior trainers had more experience and/or qualifications in dealing with common family medicine problems. The sessions were designed to be interactive, and case-based discussions were prepared on the topics listed in Table 1 . Cases were discussed in an interactive manner among facilitators and candidates, and materials were provided if a topic required reading or preparation ahead of time. Some topics required presentation of slides, others required dummies for examination, and case scenarios with role-plays (e.g., see Table 2 ) were used to highlight communication issues.
Evaluation of the program was done using multiple instruments. An evaluation form was used to evaluate individual sessions and facilitators. At the end of the six-month program, participants completed a final problem-based multiple-choice assessment, a form-based evaluation of the program, and a self-assessment questionnaire. Focus group discussions were conducted for both participants and trainers to explore their feelings and perceptions about the program activities.
Results
Twenty-six out of the 37 physicians attended the sessions over the six-month period and completed both the final knowledge test and the self-assessment test. The remaining 11 participants were removed from the sessions to meet service needs or did not complete the full six months' attendance due to leaves. Figure 1 summarizes scores on the final knowledge assessment. The average mark was 35 correct answers out of 50 questions, ranging from 24 to 39; the majority of participants scored between 34 and 40. Table 3 summarizes the results of the self-assessment questionnaire. Six participants' self-assessments were removed from the analysis because they attended less than three sessions. For 16 out of the 23 topics discussed, at least 50% of participants rated their improvement as a result of attending the group sessions and discussions as "great". Dermatology topics, however, showed less improvement. In addition to the above-mentioned assessments, a focus group discussion was conducted to explore physicians' feelings and perceptions about the effect of being enrolled in these kinds of activities as a form of professional development. Participants made positive comments regarding reviewing the topics from the clinical point of view and reflecting on the problems that they faced in their daily work. One of the participants voiced her opinion as "We have the knowledge background from basic education, but sometimes we need to review and share different views". Another said that "It's is a brilliant idea to be pulled out of work once a month for the purpose of continuing education and professional development".
However, participants were concerned about the issue of the final appraisal being part of their annual employee review, as a result of participating in this program. Participants often questioned the need for the final test and queried the weight of the final assessment on contract renewal. In addition, the trainers who facilitated the sessions were concerned about the variability between their usual teacher-directed teaching styles and their learner-centered group facilitation experience.
Discussion
This study highlighted our valuable experience with the process of physicians' continuing professional development in primary care. Application of the ADDIE model through a pre-designed, structured small-group review and discussions of relevant clinical topics led to better identification of physicians' professional performance. The final objective assessment of clinical knowledge was identified as lower than expected for a practicing physician; the average score was 35/50 (70%). This finding could be attributed to problems in the physicians' clinical knowledge application due to workload issues or maybe a result of employee selection. Analyzing this further could be fruitful for the organization and patient care.
Participants' evaluations of individual sessions identified issues such as low satisfaction scores for the dermatology sessions, where findings did not indicate significant improvement. Exploring the study participants' and trainers' views regarding the activity highlighted issues needing improvement such as the quality of training and employee appraisal.
Evaluating the effectiveness of different models of CPD is not new to the literature. As mentioned earlier, CPD is required for all physicians for reasons including improving performance and quality of care [12] . The workloads and structure in primary care mandate a different design and development process. The formats of conducting national and international events such as large audience conferences and big workshops might not always fulfill the purpose. Instructional design is the key tool to establishing a systematic CPD process that can ensure professional improvement, credibility and transparency to the community by analyzing, designing, developing, implementing, and evaluating the CPD education program [11] .
Conclusion
Applying a structured instructional design model for creating professional development program for physicians is a fruitful, relevant experience in primary healthcare. We recommend that this study be repeated on a wider national and international scale.
